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1 

[000 1 ] 

mm l 5z>te*\ frVi&z>wx&mAL#f&B®it lxw 

[0 003] 

[tfefcCD&ffi] tfefe, ^^y7CDj^T&'fe;UP-X 
il/t« 4 7-fe - *^y^A (A c e t o b 

acter xy 1 i num) ATCC 2376 9#j^ 

*oe>ftri,>& (ftmvgs 9-1201 59^^) 0 

[0 004] — ^ O^(D^^0 

£fc, ^^^tt*4fcsapa^$nr^ 
cc^#>fc cd 4> & -5 0 

[0 005] 

•fe ;u p - x Rtf-fe ;t> ci - x £ <!: 

(D^tt^teit^if l> 2 - 3 G P a ffK*C$> fc. 
[0006]^/c, 

^ SWt*ttfc*K*i4-7GPaaKr*-3fc. 

[0 00 7 ] s*>7f-V7(Dm£.TZ>-te)VU-X$:fflffll, 
tcb<D£LXtemi£<DW&&2>&. *CDM»BHW^ 

rwfflfflffi^iKcic i(coi>rtt±< ^oe>nrt^cc^o 
fco 

[0 00 8] *»IBOBWtt, Sf*O^Mf4^ax 



C2) 9 1 8 8 
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[0009] **«(z>aw>BW«. c©***5fi*«can 

[0010] *«?8(D*fc36^S9©BWW?aiEE©rSl 
[0011] *»WC!>36ec«0OBWtt, W*MIBt«c 

r <* nfc]g*^^^«*ji«*r & c t «c * £ 0 

[0012] 

20 [0 0 13]t&b%, U#>tlU*u:n 

[0014] rtpj-*) thz-jup — .xti, *nacc*©« 
•?«aMi^x*^rj:9«c. Ml 0 0-5 0 OA. 

1 0-2 0 0AiK©y#>tt5^D7-f 7V)M»t>rj: 
5% (w/v) &±-Cft«. 

[0015] c©-fe;un-^«-feju^— fe*tc<fcorSS 

30 (w/v) ISItc^;i/7-t'(EC 

3,2,1 ,4) (XBmmH) *0. 5%<w/v)tC& 

sj:9k:«»»u 0. \Mwmmmmtpx3 0"cx2 4 

"CJUSi UfciC5^3 - ^©»2*»«c^>B<D-fe p tr* - 
tifc e COSjWC^M©:?^ h--** -?^s—x*$ifi 
[0016] T&*>%, *Jffl0^>fy7t;Ha-^ 
^trfctfXRtf/S- 1 ,3. 1 v 2*CD^AF>«$tr 

p-x, r^tr^-x v 7Ay-x 4 ^;i/^P>^co 

[0017] ^^7^yr*fe^P-Xti±IB(DJ:^fefeCD 
50 [0018] COJr^^^^f yTH2;l/P-X*gSfeT 



3 

• U-T^b'-^X • +i^y^A (Acetobact 
eraceti subsp-xyl i num)ATCC 
1 0 8 2 1 3b&.*ttWiZ. Y0 X )7X* (A • p a s 
teurianus). |5l7>-fe>X (A • ranee 
n s ) . • -O h 'j i"J (S a r c i n a ve 

n t r i c u 1 i ) . 'ifT-VQJ* ■ *^cW-rXCB 
acteriumxyloides). is* — F-t^* 

;b o - x % m& -r & i> © £ nm -r Z> C t *s r £ £ . 

[0 0 1 9 3 C^6CD^^«*Lr^'i'^'JT-l2^ 

SKSkuf ja>„ mm&. mmm. mws 

tt, ^;i-3-x. ~>^n-x> ^S&tin* 
i i> £ I >«±f5©tt £#JB b r fiJffl-T s c 

>. flStt®. s acetic ft6©3?«jf;£^tf^ 

[0 02 0]eMftfeISti< l pH£5frt,>b9 
-?-b-CSIg£2 0fct>b4 O'CtCftJfflb^o 1 3 

[0021] ^Bjrffiffl-r-s^'^xyr-fe^a-xji 
b&sfiK*^£$tf*>©-c£>-?-t mtfig 

[0 02 2] c©y;u*BX f 3Wbr ! £;>S«:J;0. 7ki5fc-r 
-s. c©*i5t*tc«a^ct5i;rigwsii. ffitummttt' 

too23] *mmm*i,h&^m<o®M'towtu 

.fcDfiS-p-Cl^©^^ f£*l*{ClS«l*sffli:iB#-r^C<J: 
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[0 0 2 4] ^•i7^'JT-tr;UD-X«?l5S0 3Sg[^©* 

fc^ittc-r-5.©*5«t< , ^-©/cfetemtf^^^^ax 

. *S. EEJfEftiil- 1 0 k g/cin'Sg^f* 
io 4. d©H^«:«fcr>r|£*im©H2;ua-x«)If?^|S]{c 

^isjjcjitf -raim r tzt>%EMm$*Vi & *> c tic* 

[0025] —75-. •rtJ'f'JT-fe^O-Xt- BjUJg-T 
20 &icffiiB<DfifiZif t£ 5 c t i>mnm>h» 

[0026] *&w<D&j]tp&mmmmiz. 

[o o 2 7 ] ht^cc-rs«^tc«. /N-i'^yrHz^ 
fcfc©*5f#f>ti-2>«*\ ffiS^fln^-sciK: jco-rMie 

[SITS iifeKS e,iC-fAffi[aI b/O- h 4f#^ Ci*i 
30 [0028] gf^R^/XttlE^^^T Vtciy- b<D& 

i^H-c$,ni3:«fc < mmm&<D &&&&&&& 

[0029] C(D£'?lcLXnhtltci/- b\Z. tHlM 

LtcbCDiZWSifaUXisK) , ES4>ttIx.fcfe©«ffil2l^ 
tBI«PK-«EfiIfc bTO*. h©5ittm«a^ 1 
0~2 0GPaggt?*5„ 

[0030] */- b corns iim&icfocxm&tit-iz 

iim 1 ~5 0 0 u mm&-C$>2>. 

[0031] u-hMt&m<Dmtoffl%ttoz.z>£±* i -c 
3?*fln*.sc£K:j;D. -e©asfln#)©!mtK:iSD-c. % 



C4) 

5 

&ft#fr4£toAfttf^©iiSKi£DTWi»i*t igiftttft 

*&ccK-€-<!>(2*&n©&&. af45rWfflr 
[0032] cne>©®Bi$j. mmnt9 i%&cf-cm 

[003 3] C © «fc 5 ft h «c«ffe©^H©M?rfflJg 

jagjMi^sns. B?^©ti^*-5)tH*^)!jn^©iS*>*> 

[0 03 4] aciLT*fJffl-^.5>lS^«:tt. 'J7-fe 

j: o rg isg^s. w<*sti4^fc-r <• ft * 1 1 tic< vzm 

i*©*^^ ^M©&*^e>^!RLTjn^.^cife-c 
[0035] 2^. ^gi. ways, umm<Dm 

tjmtcib. #y^afu> % #yr* y 

5?#j£#yr5 irnHMmotaK'VWt 

**JPL-CJMl£*fTtt C©Ji^«:«a* 
*H0.^^«*d>tt< L-CjftHtt. BUM*. 

ri»**tt/tA^"*iBt3>r j£tefitt2 o~ 

5 0%CCjgL. gW^tCiten&C^ L*>-5(C. 
W 7"©tf; 0 (CA * ^ y T -fe^P -X C <b 

ft-? r*^?a©^^^sis^ mm ch?>(c &*r$(rc 

£>3. 50 
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[0 0 3 6] gfc. 'J V~>\>T)\<3-Mt& 

tt^titfeo. mR. *£»«©HjefbJW©ffljfe&»e 

©JiR«*«fWS4*CCflgffl3tl*7* hU-^ Hi. 
"C*5E»«rScS-Sr««g*Wlt3-S. *^{b8JJ!i£?5fc 
*e©#S!«tt!i«y t-;ur^3-^W7* h u^x h 

c ft 6©J§^c*ic«fc ^r^tetttf y t~;i<T;io - 

ji>&&m bmmft&Dmm s ft-c b * 5 £ ^ 5 rasa** 

-??c„ Lfrsjc^^yr^n-x^m 

or c©]&?@£Piit-r£c <t#-c££. 

[0 0 3 7 ] ^-r-sti^cctt, mtf^^^yr-fe^ 

□~*y*Xtt*©lKjBtt&%;». 

7t FQ7 v>^©-feJl'C3-X*s^R^"C42JUa — X©^ 

[0 0 3 8] ^iTSW^cc«. c©**«^r^jSM: 
[ 0 0 3 9 ] ■$LW®lK.-?Z>W&iCVt. ;t<>f'J7«D 

•r^c<t«:j:oTae«j©fi£ffjn a p<t^-s 0 cn«wi^«s 
sf Rpm^^itm^mmmsLfj: zicRmu 5 s t 
©•c&s. 

[0040] H^bffl^i brttS£*. ij^df- 

m. ft&m&wm. ^yr^y^rs Ks^a^t^ 

«ift ; &?i^W<tLrcn6©ffl»«:zg^-r5C4«: 
.to. ^©isjii^ttscui^ditt^enr^fc. <t 
c5*5c©@S{b^){ctet,^r». ^Wc«tytgi**s^ 

w&xmn. mm. -e©ffe©JSit«tt!B5H («t rtsi*^ 
#j <tt,^> ©iss^ta*tw«cjSii>L.fc») brsjcsiig 

fie*©^y^bbr^y7 ; >. d<yxX7-;m© 
ffl®*t*»o^.rfc. ?§tt^^©Ji(*^e.©iltH*RiEi<- c 
<t{JH^t?*-pfc 0 !&fe©@5£<bJS&©rt. ^Ccfl^ 

6%*j§^fr3He§-&fcfc©*@^bS0:<i: ITfOS 

mmmm 3 n ^ 1 1 »9 nasi *> * -5 fc„ 
[oo4i] cn*-c©@^bsm«?sttK:^-c. ^- 
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±i boibh »?& u "cse*tc ft i >ig?£K ft a^bfflft 

[0 042] C©J:5ttHS<tffl#S:«Jtr*K:H:, * 
S«3UUU»3tftiaj:C». X, i&RtciSDT, COS 

^=f-^>, #y$u*>\ #y-2-t Fotvx^ 
$oi/*5>BL jpytf^i/fny F>. # y so* *ji/7 

x>i§^#, nn^^>, t>{a>, #y^u7\ s/y 
y>> sw-fe^n-*, »{b**. y>BMt, y>«t* 

«»©rtii«ttt(D^ii*«^ r oft o fe o-c* a»^tc 

<t -r ^ c <t tc<t o "Ciss&tt^/cif e> . tt'*?7-y 
7-fe;H3-xtcd«u ch*yjWbS#n«HS{bffl 

[0045] K^^^yr-fe^p-x^gt^sn/ctt 

o x » 6 ft & wittojfttt&gi u fc * * ©K«it«sa>» 
chStt^^f-yr-b^o-^taflaRWi 

*. WEOJ:5tt#«4BCift«}, a*<D*i*riR^ 

*tfftoT^e>y;HL i^ancitcj:^ 
[0 046] BSttafWotk"*?- y T±frxx-*<o 

iSKBO. 0 1°/o-9 9% 4 »JK(i0. l~2%g 
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g#<fcO. 

[0047] «±<Z><t 5ft*j*r»6tifcHJ£fbffl**© 

ra*o^rHSibai**tniJiS»-rntf <tc». 

10 [0 04 8]-*. »^»CCj:or«*3tlft:**C!>*' 

^«^6it»H3eiba#*«iar*»^«:tt k 

Tvr^^u-^sm^mK^mjLox^^mwmn 

&£*ft»5Ktcttixurfeac>. 

[0049] *»w©B3e^ba#ccB3efbsn*ffittJSS 

#BB** *#*3R««. Mfc *©«©EJ6 

P^t-t\ ty>h-ft-*» DL-2-7^-A 

2 - ^ 7^ »; > - 4 - *;^>i*)gi^ ^tFPf 
uis-t-M^ tx^y>7>^-7 yr- 

•fe\ L-7^it^-fe\ a-757-fe\ £ - 
30 5' -AMPf7^t-^ 7>M/^>7^ ^7"- 

fe\ ^x^^xxf7-fe\ *^hy^> 
>, hy^», ^-y >^--fe\ 5**- 

^^>>. 7^7^^AtFn7-fe\ 7^n^£ 

i/<r-* % b\ A l -BWc3RBJR, 1 1/3 

-Jtmmfk. 2 0fi-K7K3R»*. 3i8-)te7kSS 

A 1 -TfcBMbHSR, Xfci^ FCDXX^^-H2, 
5' ^^xXf7-fe\ ATPf7$t-fe\ ftK 

fJS+^'», 7;u#y 7'nf7-^ u>^> v ^ 

D^-— te\ ^nf7-^ ^ % y7^-A, D 

-t^F7-fe\ 7^3-^ftFayt-fe\ ^ 
so ;l/3-x-6- yvK^t Foyt- : b\ ^u^^3? 
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fc\ p^*-x, 

/^;l/X • *i3T x ) VJ», ^>';»)A^ci'jyt 

[0050] c©<t5fcor#6n/cH5eft«5»a^!» 

»W2a»x«^jgxgccfcws^-/*yr^ 
[ o o 5 i ] mmj^^<o^<ommmw\tw^^ 

u §a^p^h^^^-/tcfcffjffl-c^* 0 — & 

[0 052] 

y;u^p>3tcorfcD, Hmitt. SMtttif 

CD^^5fiffi^*U 0 d©*?8g«S$>;D7 * :/y 

y r -fe^ p « ^ u x j: ^ r ffir^j L/-^tc ^ 14 

[0053] 
[||«S«] 

^^o-X5 g/d 1 % BSx^(D i fco)0. 
5g/dl, 5££0 .5g/dl, KH,PO« 0. 3g 
/dK MgSO, • 7H,0 0. 0 5 gr/d 1 (pH 
5. 0)©Moett5 0ml42 0 0ml§Zft77 
X (cBBMk 1 2 0 *Cr 2 0 #n»3tiSfl| b/ce Cti 
CCHSx^xO .5 gr/d 1 . s<y'b>0 .3 g/d 1 , 
v>-h-;b2. 5g/dl (pH6. 0 ) ©jfflJSROK 
iW«®B55«»'CfltH s Sl*fcC3 0 "C. 3 HIH)7-fe b 

y-tz?\ t^t-^, t^ytAATc 

C 1 0 8 2 1 *lfi^oggL3 0 e C-CiSSt/c o 
3 0BflL S««(0±JBCcae©^^f-yTH2;i/a-^ 
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[0054] C 5 Lr»6tite^M«H**j!fel/rtt 1 

<*) ) £ffll>Tl 0kg/cm z ggOff^^ 

05W2l«inSBU 0izm©^r-hft» 

[0 055] f§6ftfc->- hQX«H*TEI*3l 1 
C<D0«. 5/- bWK*iUX:mf<Di3mh$:£i). 

^-bzm&s&^xmziamAKttLx&mcASi 

(-O 1 0 IE (o) 1 OIISO' (^) 0 0 2®<D 

[0 056] hSO*K#0-fe^O-Xl4ix- h 

[0 057] 
[311] 

b g 

20 

* SB W S 15. 8G P a 

■t? □ ^ r > 1. 5 

-b;bD-f K 2.0 

Nomex* 1 7.0 

;l/i5-* J 4. 9 

*1 ^y^^7i^l/>^V7^-^7 5 FADS'— F 
*2 riWJifl/>fU7^U- h 
[0 05 8] HJS0S2 

KfOmr 1 0 5TW2B#lin*a*U h£f#fc e 

[0059] nhtitcf- b<Dxwm9im^m2 hcc*? 

10 1E <u) 1 OXM&tfO 0 2M(D:£T&cEft# 
[0 06 0] C©->-KDJ*tt^€r^J6«l £RI*K:L 

rasceu/ci c 2 OGPar*^ 
[0061] nmM3 

tKF0203, *1 4Mm, 3 mmS)tC*tL^^f- 

TAPP IffiCCjcQfMKbte (TAPPI stand 
ard T205m-58) o 

[0062] ^/c. tm<Dtc&m'%<Djm^>i>y' <n. 

50 U. SP) ^rlSS^:P|]ft?L//cfc<D (CSF2 4 5m 1 ) 



C7) 



^¥8-4 9 1 8 8 
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[0063] cn6©->- hosKs^eteiB^^iss 
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[0064] 






[* 












3 Wr £ 




ft* /-;^9538B. C. 




0. 33km 




ft* y-;U90S8B. C. 


10SB 


0. 79km 




^O-^80Sf B. C. 


20® 


1. 67km 




*<< j-wmn.xs. SP 


10SU 


0.12km 



* [0 0 6 5 ] ^^T^^T-fe^n-^^^ffltCcfcD. 
^(D^VUyffifflCDit^tC^, 1 0S|5tiTCDffiffl'C«g>jffi 
[0 06 6] fliStfK 

[0 06 7 ] 
[SI3] 



10 



5S& 



} &{$t£0. 15km 



*-*>f£8l (IP - hU#T008>6niog 



64km 



5S& 



} SBr^O. 24km 



[0 06 8] ^m©iS^tCfe5-l 0%(O^ttJ-ca>Jffi 
[0069] 16*015 

E= 1 3. 6GPa 

[0070] c^^^^vtad^ 
3ta>^>y^£>5~- 1 0{gr£>£ o 
[0071] nnme 

E= 7. 4GPa 

[0 07 2] £tc. S*1££ft±;*tL 

H§(7W ? * • UXttti*^ >5 5 7 H)5% 

(H»»tt> ^r^JJOb. a>«EU/c 0 C©«©Ett»©a 

E= 8. 1 GPa 

[0 07 3 ] ^-rtl<DiS^feiS^S<Dffi^#e>tl/Co 
[0 07 4] *«W7 

*$t*W7 (N.U.KP) (CSF540ml)^L 
/^r'JT^d-^ (B.C.) £flDx., 3 6CCSE»'1 
>±5% <H*»Jt> t»lnbT««bfclS©«FttB* 

[0075] 
[314] 



20 



N.U.KP 




S»rg 3.69km 


N.U.KP 


80fiB^ 






$0r& 4.81km 


B. C. 


2028^ 




N.U.KP 


100® 


E = 1.38GPa 


N.U.KP 


8095 a 








E=2. 16GP a 


B. C. 


203& ' 





30 



[0 07 6 ] B .C .(DmDVltJ: nm6.Wfi\p\±i>tc. 

[0077] mmm& 

Wm^^nmmxUmiytd^. 1 2 5 me s 

[0 07 8 ] Jtmffi&tfV Ki*T*=^-JUCPVA)- 
SbQ(GH-17SbQ 10. 5wt% 1. 2mo 
1% mi^^I^Ctt)) 4±IB©«IWfti**IISS[«f 

[007 9] 
[*5] 



40 





(a) 


(b) 


(c) 


1 


21.0 


ao 


7. 5 


2 


21.0 


1.8 


11.7 


3 


21.0 


0.6 


12.9 


4 


21.0 


0. 1 


13.5 



50 



PVA-SbQ (GH 1 7 SbQ 10. 5wt 
2mo 1 %) 

h,o 

[0080] ±©^©?g^?rT ? Jifaticrt^xn 

K4 0-C, 3 0mi nlUKL-fc. CC *-e©!gm;tBgM 



(a) 
% 1 
(b) 
Cc) 



(8) 



«fH¥8 - 4 9 1 8 8 
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T\ 5/- Hfcfftfc. [00 82 ] 

[0 08 1 ] ±fE£>k<E>£3x 1 cmO'J?K>raSR [*6] 



&£x4S (cm) 
Oh- 2 h 



lxl0«(g) 
Oh - 2h 



1 3 X 1 3.2 X 1.1 1.07 2.46 4.87 1.98 

2 3 X 1 3.3 x 1.1 1.10 1.18 2.56 2.17 

3 3X1 3.3X1.1 l.io 1.43 3.34 2.36 

4 3 X 1 4.0 X 1.3 1.33 1.02 2.63 2.50 



[0083] ^^f-yr-b^D-x*Ati4CiCcJ: 

[0084] *BCOS/- h©3IBB0R*fTtt-3ft:. 

[0 08 5] 

[«7] 



a *4 


S!§g5Stt35 CGPa) 


1 


1.61 


2 


1. 71 


3 


1. 32 


4 


1. 01 



CO 08 6 ] 'tfrVT-tJl'U-Z.ZAtlZCtlCj: 

vmm&i. 3~i. 6{gfcsfc#-rsc<i:*itij* 
[0 08 7] mmm9 

m)&ws<Dm<D®i&<D®&m*mz i mm©*-?-/ k# 

[0 08 8] 

[f?8] * 





£ 
0 h 


ft (£) 

- 2 h 




it 


i 


1. 75 


3.97 






2 


0. 90 


3.95 


4.4 




3 


0.48 


5.05 


10.5 , 












f* 


4 


1.74 


40.3 


23.2 - 





20 *t#f43. 4ttaKH-rscicc<toK«*nfc. 

[0 08 9 ] ^f-yr^a-^^TSC tCC<fc 
[0090] HifetfJ 1 0 

h7=K10 0 95**0;*., 6 0#IH»8HH#bfc. * 
. CC. 1 0 O'CCC^OTttfty 1 0SP£&*K:85 

30 6Ui/t*^«:5 0"C®**r5 0%m%LXfrt>ffl&L 

Sfc* Jtt!tofc»{C*#/W;/ (L.B.KP) K:-X>T 

[0 09 1 ] 
[«E9] 





$£ 3k ft 


m & ft 


# ft 


£ # ft 




(g/d> 




W) 


(*) 


B. C. 


5.4 


4. 6 


8. 1 


12.3 


L.B.KP 


3.2 


a i 


5. 7 


7.9 



[0092] mmm 1 1 

mm mm£mtmx.mm<i> i o am) t*vs^>\,? 

(N.U.KP) (CSF5 40m 1 ) <fc©*g^|$)K:gfJS? 



★8*SMftd£t/fc. c ft e><z»- HcoirVcsttsMHB I 
§g 0 HMTtHt«IR L fc. IS**»»«:5Vr. 
[009 3 ] 
[110] 







91 ft 


3¥ tt * 




(%) 




kg/ran 2 


fftftlOCfflSN. U.KP10S. BC 5$ 


L 6 


0.68 


560 


IR&lOOttN. U.KP10SB 


I. 6 


0.23 


310 



(9) 



8-49 1 88 



15 



[0 094] /N'^^'jT'fe^n-XO^fflCCjcO, 
[009 5] JMStffl 1 2 

^A;^ (N.U.KP) (CSF540ml)tc*tl, 
-cii^U/c^*^f*»;T-fe;i/a-x (BC) Srftlx.. TA 



16 



[0 09 6] g/c> J:b^CD/cii>tC?M5t^VU-7^CCcfc^ 

jmrnfozzy^msto is k-7i 13) 

[0 09 7 ] 

mi i ] 









& & m 






kg/mm ' 


kg/nun* 


N.U.KP95g3, B C 5 SB 


5.2 


808 


4400 


N.U.KP100S& 


4.4 


658 


3300 



[009 8] >*>7"r V T-b^P-^CDffifflCCj:D s 

[0099] mm i 3 

n-X£15 0T:, 5kg/cm l -C5^^UX(g 
HX*eH0> L'v V- h*#fco f#e>ft/c^~hk:tf 
i?U>-{$>MIl//c# i ;xf U>7 ^ ;UA£3 2 0 
4 CC7 = ^-H7$^- h^-f ;l/A%f^*|b/c 0 CCD 
7U-F7^;l/AS SIMBfl@» IS 0 KRtStc <fc 0 « 

g©-bDn>-^yx?-U>7^*-h7 * JUACDWtt 
7GPaJ:0^rU«:ifii±Lfc^5*-h7-fJl/A 

[0100] 1 4 

tCyttLT&Mlstc^ZrVT-kfrU-X (BC) 

x., TAPP I ffi«C«fc9B>IKL/c. Jt«©fc«> 

(N.U.KP) Stf^a^^y^-fe 
;Un-^ (MFC : ^-fHz;Mfc^») <h<DS8>tCoc>T 

[0101] 
[«12] 









B 


C 5& 


150 




B 


C 3 SB 


120 


mvr<< *100BB. 


B 


C 10135 


350 


Sfctt^JKiooiB. 


N 


.U.KP 5ffi 


80 



[0102] ^^^yr-fe^o-^co^ccjio. Sit 

[0103] mmm 1 5 



77;lM2g/dK 'J>BC*J|!*'J!)A0. 2g/ 
dK 5SK7>^>4*aimg/d K «Br^**> 
^A7*Slmg/dK M^^AO. 05g/ 
d 1 , B»x^X(D if co)l. 0 */d K *v?b 
XDif co)l. 0g/dl(DiiaE©iS»eM7> 
«r«rffl^tpH7. OWBBEtyfc. C©iSH!i£5 0 
20 0 c c<DfgP77^3(C5 0m 1 f oMl, E.co 
li ATCC 1 1 77 54-a^rogaLt3 
0-0-02 4^*211 L/C «**^(Cffil>»MM*fc; 

[0 104] C©fitt*«T©#ffifc<fcD-tf^> + * 
Lttt, 4$P3Bg5 9-66 8 8 6^£r$BtCfE$£3nTl,> 

6. «FHBS59-6 688 6#fi«CCEtt3*ir^** 
h7>X^St-^H7f>lmg(C 
2tLT0. 1 5*CCCl«FPJ&BLry^ 

fflt 77;l/g2 0g/dK lmM-MgS0 4 -7 
H, 0*4*T S»«t7> j e-7t»lr>r p H 8-. 5 

40 5 % i tt £ j: ^ (c«ttB£fb«9 * > y;b«:Sj£««c A 
titc 0 SJBtt 1 RMBff «ci^ 5#*$#fc:y;*^¥>» 
Fy>«cJ:4Jter3e«LrSJ6»!iaK«: 
#»fc. K^*^<D»ffltt»tt* Kl&Nttflfc3 0#m 

[0105] 
[113] 



(10) -4 9 1 8 8 

17 18 













(cells/**) 


12.5 


0 


L 2xl0 8 


12.0 


^<;f U7t;i/D-X0. 5 


1. 1 xio 7 


12.5 


'<^f'J 7-tr/l/P — XQ. 5 


9. 8 xlO B 


12.0 


#'JiXfA# 0.5 


L 4 X10 B 


12.5 


*ij ix-rvH* 0.5 


1. 1 xlO B 



fc. e^r£tt«. ^•^■^yT-fe^D-X^SSJBL/ftliJS [0107] 











c%> 


(%) 


101 


lOlEjg 


12.5 


0 


100 


35 


12.0 


A^f'Jmo- xo. 5 


99 


80 


12.5 




102 


85 


12.0 


# ijxxf;l^ 0.5 


103 


37 


12.5 


#»j jcx-t;H3> 0.5 


97 


38 



[0108] ^ZTVT^JlU-X&fSmTZCtlCJ: 

tc 0 mm*. m^<o^^^>mm^mM2 2 cmoRis 

(^SftXma, NRM2002J) &C*fe •> h U 5 
[0110] 

[gU 5] 

*5*>m& titmt&mtiam& 

Cg) CX) (g) 

12. 5 0 90 

12.5 ^^f';7-b;l/D-x0.5 145 

12.5 194 

12.0 'Jaix-r;i/8> 0.5 111 

12.5 tfO^XT-A^ 0.5 128 



[0111] ;^fy7WP-XB, &5frDffl%tt<t: 
[0112] 3«k0| 1 6 

;^ry7«P-^ *TE©*K:f£t C/c e 
S&tct£t,\ 0. lMCaCl,giSfciSTltD^ 

[0113] S^^tco^r«*JfeWi5(oao <t U 

[0114] 
[S16] 



Cxi) 



as 







30tf&iH mm 


(%) 


{%) 


(cells /jb£) 


1.5 


0 


2.1X10" 


1. 0 


'<9tV r-fe^D-xa 5 


5.3x10* 


1. 5 




1.5X10 5 


1.0 


*'Jx7f/l/«i 0.5 


1.9x10 s 


1. 5 


#y as 


2.0xlO B 



^K^8-4 9 1 8 8 



20 



[01 15] ±!BCDJKJ£}K4 1 S^ritciD^^T^ io*14«tt^;i/D-xtt«H*»Jnb^»^© 1 HS* 1 
r£tt«, 3^#tCT^^^^>Mcr>«S«raiJ3ELrl7] [0 116] 

sffi3&>6*»fc. »**^cacc^-r. 7x^j'-*is* an] 



i mm 2mm 3im@ 4 



1. 5 


0 


100 


85 


32 


20 


1. 0 




101 


92 


79 


60 


i. 5 


/<^f'JTt^p-XO. 5 


97 


90 


87 


85 


1. 0 


#y jlx-tjM^ 0. 5 


101 


80 


29 


19 


1. 5 


#iJix-r/H* 0.5 


98 


89 


39 


25 



[0117] VTteJl'a-X&mmtls-CWitlQ 
fflTStitfpJfit&ttofc. 

[oii8] mrnw i 7 

ffltLtc. Als^hZ— fef lSPi ( pH 

6.0)2 SP5rS^ Lfck 0CC3£3MtttttliagtiK ( P H 
6 0) 2 0SP£iI£Lfc. CCDtl^?g<S:^7X«_h«:jjS 



fc. 

[oi i9] cammm^^ xsmmtt&zicmm 

U •>3«4g©M50ml>f-C, 40"C24hrI 

Ktfrz-btc. £tc®.m&J:, mamic-o^x bm^tc 

[0 12 0] 
[118] 









4 >*<)\,9 




{%-> 


(NP a) 


(GPa) 




1001 . 


0 


25.1 


0. 95 


100 


98 


^<^t-U T-fe;Un-x 5 


32.0 


1. 53 


100 


99 


^'JxxtW 5 


28.3 


1.20 


100 


98 



[0121] 'ipf-V T-tJl>U-~X<DmiJQ<>Cj:^xm%. 

fe©&f£#SS i o is-fe ^ d - * tt^H * ffiM b tt <. > 

[0122] 

*$^r«> ^*o6n-ct,^2^7c«*4<Dtt^-c«s^ 



[0123] ee-o-cccDW*4(iiisc^^s^5n.s»g 
40 ti, saw**©*** o-c. m&mmmtL 

[0124] jjn^.r. ccDM*4a5^^-t?*ot:A©^ 

[0125] */c. ^SWttj£;ftK:ctS{£»-^7g(c2t 

50 <D3£»#^t£<fctt-5tf*> , 9#>. &*3£&&*jK:irrg?T& 



C12) 



1#P8¥8 -49 1 8 8 



21 



22 



* [01] Y J z\-rtZ$-T*e.T A-V-ltt-is** 



mi ] 



[H2] 



[03] 






mma] ^7^5^ 1 90 

[11*911] UjK>tts^n7^^y;uj:0ft»)«)l! 
[f&?§©mffl&ift9!] 

[0 0 0 1 ] 

tmmi'- Kcurr &&©•?£>&. 

[0002] 



acter. xyl i num) ATCC 2376 

tT5->- htx.<D<b <D*mmm>* ■? f ccrust* ci* 

*n6*TCt,>.S (^BB5 9-1 20 1 59ffi«) . 
[0 003 ] — SE3fc©->- h iUZm* <Di><D1)mh 

fcfe07 7>. -fe;UD^ F& 
[0 0 04] 

©3*&^fcM*C»-tfl'< 2~3GPaSg-C*r>fc. 
[0005 ] '*?7- t )T<Dm£.-?Z-te)Vti-Z$:mmL 

r*ijfflfflB*ii«t>c itco^r(i^< *ne>n-ci>&#>o 
fc. 

[0006] *8m<D&mu.. ae*©^- h 

§l§it)^$. iW{*ISttK:-r<'nfcig!*14S:o-i^g©-> 
[0007] ^HJ©8IJ©BW«, C<DW#*9U»cflll 



(13) 



9 1 8 8 



[0008] #2fcE©3e>tcJ3'J©gffJW:, ig^&gw: 

[0 009] 

«*Wfc*fT*ri,». s&£^©m£-r£ 

y *>tK© 5 i7 a 7 ^ ^ 'J ;WJ: 0 HzjUp -x#3 1 58 

[0 0 1 0 ] "j-fctofc. *»WB. 'JjK>«5*07-/ 
:/ y ju «t OttOHUSftfc^f'Jr p - x 

©-?$>£„ 

[ooi l ] vc^yr-feJi'P-xtt. m late*©* 
^sm^n^^-ri^tc. 41 1 00-5 o OA. 

1 0 ~2 0 0 ASK© y 5>B7^U frfrhtj; 

•jtus. — mm.? )\sv>wcn en. -e©^7k^«9 

5% (w/v) «±t*i. 

[00 12] C©-fe^Ha-^tt-b;U7-l2tC<fco-C?fS 

P-X©0.1% (w/v) SBjS^{C-fe;U7— te'CEC 
3,2 ,1 ,4) (5€RI4»3> *0. 5%(w/v)Kft 
&J:9(Cft*>U 0. lMBH»aiKS4''C3 0X;'C2 4 

ft/c t ©usances©? ^ h-x. -7w-x^# 
[o o i 3 ] -Tftb^. *^Hj©Mj»^yr-fe^a-x 

«-fe;UP-XRtf-te,)UP-x££§ll<t L7t-^P^$§£ 
gtftOSM-l ,3. /3-1 ,2^©^U*>5:^tr 

JjJE#ttV>y-X k 77i?h-X, tf^h-X, +v 

p-x, r^fc*^— x. 7A/-^, >&£?© 
EI^RDf*«W*-C**. ft**. Ctlf©^ 
ttJTC & & iS£ & & U 2 ii«±©^$f 

^fe^ tc <fc *) b r t> x <fc t> . 

[0014] J<i> ; rVT J z)VV-X\Z±.m<b£.'5f£i><D 
X$>tl{£<.>frrj:Z>i><DX& ->X &ffiWnimx&Z>. 

[0015] COi^^^rUT-feJl-n-^^itt 
2>$k£mte < ®fcmjg.Zftte^&. r-te • T-fe 

• t^f->^ • *i";^A (Acetobact 
eraceti subsp-xyl inum)ATCC 

10821 *-&i»ttinP<x yrxx (A • p a s 



teurianus). |eJ^>-tz>X (A • r a n c e 
n s ) . •y-JUi-'^- • F y ^ y (S a r c i n a ve 
ntricul i ) . 'i9?V 'i'A • *->P-f-rX(B 
acterium xyloides). is*-— K*^* 
XHijfflM. T^'Jf'J >?AJl*iffi^-C^*i'-ryT42 
;UP-X£S£T&4>©£*iJffl-r&C£*5-C#&. 

[0016] cne.oaffiMStitAi'f ^tJi/ 
j*(cmeiLtfj:t>. ^as. ^s®. 

St ^©ftfe^fciSD-CTsyBL e*s>l?©*«ja 

201/3-X. i-'a^P-X. VjUf--X. MdlMfc 

&mws> m&mmmztiz>&. x.*s-)i. mm. 9 

x > & mi& & S l> H±IB©® £ b r Wffl t z> c 

>. 8§im sk. setcBcne.©^*^*^^^ 
h>. *if5>^. ^«x+x. ^asaui*^^ 

[0 0 1 7 ] Jg*<&#ka?rcJ:<. P H?r5ftC^9 
-5-0^^*2 0ftt,» 0 4 0*CiC$lJffl)l/-P-Pl^tt^3 

o mmmmrinitma ic* 9? y r-ir^p -x#y;n# 
[0018] ^^-cffiffl-r-s/^^yr-fe^p-xij 

^%©^*fe^6^i«2ti/cfflSD a D©53:*V ffi^fclS 
D*i.|iS^6 ! a ; &^tffe©t , *orfe^(,». ^tf^ 
«^*©»«l. ffiS. »Sx^x^St*fe^-fe^P-x 

g££tlX^Xt>&l<>. 

[00 19] C©y;U5rm*)aibr^(Cj;0. *SfeT 
S„ c©7k8bKtc«a^«:i5D'r«MSiJ. Bu^ffi^Jftt' 

[0020] mMummtimmttmmisX'n ftx« 

i<. {?4^«le]eiC©lllfi?*S*Si->(i5^-y-^-cSa 
[0 02 1 ] ->-M#«:TSicW:. i»l/fc/t*f;7 

■?tii££i,\ jE^«cj:o-r®iBr$)L/tfc©*i?#e.n-2)« 

K-«iB|S| L fc h «r» Z, C t &X £ 5 . 

[0022] ^^yr^p-xttgisgo&g^©* 
^^S^^^fcsbccs 9uv i zrvhififrhTrS-* 
/c«iscc-r^.©*5j;< . ^©/ctotcM^isiT&^JjnffL 



#ia¥8-4 9 18 8 



^■r^ffiWW^ir^^. BEttffi#tti— lOkg/c 

fp£fr U *) c £ &c <fc -> r f£i£f£©-fe;u n - x «JB>££foj 
£#T$S„ 

[ o o 2 3 ] h ©iasi«jg^^s:^K:@sur?f 
[0024] ^- b(omzizmmicfcc-cm#>*>tiz 

*s. ilS 1 — 5 0 0 y mSgt$)5. 
[0025] tCttMDKAfflteJnit. 5Ci« 

14), X%Ml/*x 3 >, f^A-y 3 y, gii^J 
[0026] tHie>©iS8P8j. 85flD?fJ«9 7 %JWT-CS 

Jjdb$ JBttpg ^<bc5Wj;<, / -c ? t- y r -fe ^ a - * y 
^**tHi-e-©gt^«:j]D^rfcj:< . EEm£«:Jjn*T 

[0027] t ©«fc 5 F tUifltj©^!! ©/I£;fIJI 
^SJRtSCiiTS, ^^.«B7ktt©##©fc8?)K:S 

aawmm* ^ - r < > y-r & c t ifix t -s. 
[0028] m,tLxmmn>m^vz\z. nrf-vm 
)iu-x#)v*mi'&imux&&-rti[ l *j:<; . 



[0 02 9] iSSk mmife^, ffflMK. St*«iBS^©^ 

ftt,>fc«>. #yxfu>, ^y7"nfu>. #yr^y 
3- h y ^. y t s K3s©»Ni©*n< ^vu^t 

*mijaLxm&*fttj:>>&m&$>2>. com-^mtm^k 
z>m*)^)\>-7m.*'ptj:< vxtm®.. mm^^ 

ri,»-5,7|cw^vu^jg«?-r-SJS^{cii. 85flnsra:2 o~ 

14. W&14. iti^14K:T<'nfcffi^#SC<!:*s-C#fc. 

eeo r*^Bj©ig^^g^- h « c n 6 tc i> m%tx$> 
[ o o 3 o ] ztc. ytzm&# y ^-^r^a-Mtm 
it^nrfcD. ms. ts^^©HS-fta>j©^*ic 

xftgmzmcz-exmfittmitzi** mwnt®mz$t 
^mLxemmM*§n'p?2>t><DT3r > 2>&. *^tt-c* 
^c©5t5?ist45i<y tr-^r;u3-;ni7 * h h 
ic 4> s£*©^tt© «> ©«:j:b-<r m&xm&&®m 1 1 » 
^fj*.?rWbr*i»5. fcmttmnznx^h. low, 

cn6©ti-&«:7K«:j;or7fcli?1St±^y tr^.;UTJi'3- 

-y X c <D&mz PJUfT Z C £ *s-c * ^ „ 
[0 03 1 ] 
[»£09] 

->^^p-^5 g/d 1 . BMax**(D i f c o)0 . 
5g/d 1 , «g^0 .5 g/d 1 . KH.PO, 0. 3g 
/d 1 . MgSO, • 7H.O 0. 0 5 g/d 1 CP H 
5. 0)©M©«ffl5 0ml*2 0 0mlgHft77 

x n tc?iji^. 1 2 o -ere 2 o ftmmjmm istc. en 

l,cBm^*Z0 .be/6. 1 . ^^h>0 .3 g/d 1 . 
-?>~V-)\>2. 5g/dl (pH6. 0) ©ijlt£©l* 
i^i4M*^Jfir^WS-lf/c(3 0 -C. 3 BR8)T-te h 



(15) 



<8H¥8 -49 1 8 8 



C 1 0 8 2 1 £1 6£H>3-2ig«L.3 0*C-Cig#b 

-*i4^«§£^y;Mfc©ig;Wfc/&;* nfc„ 
[0032] coy^ttcD^'^^yr-fe^p-^^^* 

i>Mif-(Cj:98tft?U TAPP iatCfcO^SEL 
E= 7. 4GPa 

c o o 3 3 ] ffi*tt?r^±s-t±. mm+at&a 

Jt(f** 7^ • ^-*:*UX*f:£!#-M>5 5 7H)5% 
(@fl£#Jt) gSSADlx. JMRl/A:. C©lft©E«^©ji 

E=8. lGPa 

[0034] t»-rn©is^feis?®g©^f#6ti/c„ 

[0035]^«W2 

*tKF0 2 0 3. * 1 4(im, 3 mmg) IcttbW&L 
tc'*9?- , )T*:}l'U-Z.%mtiab. SPS6 0g/m J © 
i/-h*TAPPIffitC«fc»3JMRl/)fc (TAPP I s 
tandardT205m-58) . 
[003 6] Sfc, t&&Dtc!tomn<D*tt'V\>7 (N . 
U.SP) &nBLltWmbtci><D (CSF2 45ml) > 



[003 7] CtihOis- h©Sf»rfi*aieiaii^:5l3S 
[003 8] 

[«n 





S ir I 


^-f y — ^95fiBB. C. 5® 
7-^90® B. C. 10815 
y-;I^80®B. C. 20® 


0. 33km 
0.79km 
1.67km 


rt^V-^O®!*. U. SP 10® 


0. 12km 



[0 03 9] ^ZrVTteJlU-XOWBiCJ:*). 4>S 
[0 04 0] faiSW3 

B.C.i©fflMtt*f««L« 

[0 04 1] 
[*2] 



}«K«0. 



15km 



* — sffv&fi ($U • h U^T0O8) 6iueS 90® 



] ggfr^O. 64km 



} SfKftO. 24km 



[0042] C^rtKDW&CCfe 5 - 1 0%©85ftITJ3>!tt 

[0 04 3 3 HSSWI4 
tttW? (N.U.KP) (CSF5 40m 1 ) 
mMbtc^t>"rVT'teJl>U-X (B.C.) ^rflnx., 

[0 04 4] 
[*3] 



[0047] 36SR»tt#U t'^;l/7^3-jl/(PVA)- 
SbQ(GH-17SbQ 10. 5wt% 1. 2 m o 

[0 048] 
[«4] 



N.U. KP 


10080 


S»rS 3.69km 


N.U.KP 


80® i 






SBrg 4.81km 


B. C. 


20® ^ 




N.U.KP 


100® 


B-l. 38GPa 


N.U.KP 


80® ^ 


E = 2. 16GP a 




B.C. 


20® ^ 







(a) 


(b) 


{c) 


1 


21.0 


6. 0 


7. 5 


2 


21.0 


1. 8 


11.7 


3 


21.0 


0. 6 


12.9 


4 


21.0 


0. 1 


13.5 



[0045] B . C .©gWJDfCJ: *) ffi&&&ft±Ltc. 
[0 04 6] JSJ60I5 

mm^ymm^r-mmbfeik i 2 5 m e s h ©-&&(,> 



(a) PVA-SbQ (GH 1 7 SbQ 10. 5wt 
% 1 . 2mo 1 %) 

Cb) /■c^yr-fejun-****! ($at*MS»») 

(c) H,0 

[0049] ±©^©il^*r * jifokictf^xW 



1$H¥8-4 9 1 8 8 



(C40*C. 3 0m i nJUfgbfc. CCStCSffUBgl 

fp-Cfttj: -yfc. Cti* 3 0 OTB^TTS* [0 05 1 ] 

[0050] ±I2©&©£ 3X1 cm© 1 ; *K>iKK:9J#r 





SSxfS (ai> 
Oh- 2 h 




mm 

Oh 


xiO'(g) 

1 

- 2 h 




1 


3xl a 2 x i. 1 


1.07 


2.46 


4. 87 


1. 98 


2 


3X1 a 3 x l. 1 


I. 10 


1. 18 


2.56 


2.17 


3 


3 x i 3. 3 x 1. 1 


1.10 


1. 43 


134 


2. 36 


4 


3X1 40X1,3 


1. 33 


1. 02 


2.63 


2.50 



[0 052] ^f-yy-fen-n-^Ati-SCiKJ: 

[0 053] -Xl*Z<Dis- KDmrnsmLZftte^tc. 

[0 054] 

[fS6] 



* mi] 





?[5S8M£^ (GPa) 


1 


1.61 


2 


1.71 


3 


1.32 


4 


1.01 





s 

0 h 


- 2 h 




it 


1 


1.75 


3.97 






2 


0.90 


3.95 


4. 4 




3 


0.48 


5. 05 


10.5 i 














4 


1.74 


40.3 


23.2 - 





[0 055] '^T^T^n-^Ati^t £tc<fc 
0**4**1. 3-1. 6«ec3fc#-r*t±#ffl* 

[0 05 6] HJfepj6 

[0 057] * 



*K**3. 4ttl»-i-*Ci«:J:5K«3tifc. 
[0 05 8] ^ZrVT-tJVu-x&mATZCtlcj: 

[0 05 9] *ifefll7 

(N.U.KP) (CSF540ml)' iOfi^CCBHB 

[0 060] 
[^8] 







» ft 


* & ^ 




<*) 


kg/m» 


kg/ m» 2 


0!*&1OOSBN. U.KP10€B, BC53& 


L 6 


0.68 


560 


SBfc&lOOSSN. U. KP102B 


L 6 


0.23 


310 



[0061] '**rvT*j\'VL-x<Dfmtcj:*)* mm 
[0062] mmms 

(N.U.KP) (CSF540ml) 

n§tsi/c/^f';7^i/a-x (bo £fln*, ta 

PP I&teJ:9«*SLfc. C<D*SCc:7 *-/-;HIMI** 



[0 06 3] * fc. it»©ft:a)«:7Kt*^^I/^©*(cj:4 
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